The structure of a DNA nanoswitch competent for binding to the transcription factor (TF) NF-B must include the relevant double-strand binding domain, the most characteristic one being 5′-GGGACTTTC-3′, and its complementary sequence. Using freely available software for analysis of nucleic acids folding (herein, we used mfold, [1] http://unafold.rna.albany.edu/?q=mfold), it is possible to predict with good accuracy DNA conformation thermodynamics, which allows for the design of a DNA construct incorporating the NF-B binding motif and featuring interconversion between distinct conformations. The sequence for the NF-B-switch is thus 5′-[Quasar670]-AGTATGGGACTTTCCATACTT[BHQ]-ATTTGAGGAAAGTCCCTCAAAT-3′, where the underlined segment is the NF-B binding domain, Quasar 670 is the fluorophore conjugated at the 5′-end, and BHQ is Black Hole Quencher introduced as internal modification on thymine 21. This single-strand DNA folds up, giving rise to two definite conformers in thermodynamic equilibrium, as reported in Figure S1 . Fig ure S1. DNA conformations in thermodynamic equilibrium. A DNA nanostructure containing the recognition site for NF-B is engineered into a molecular switch folded into two conformations in thermodynamic equilibrium. The conformation on the left, the "off-state", presents the NF-B binding motif undisclosed and the pair fluorophore-quencher in close proximity (fluorophore depicted as orange circle,
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By using a simulation approach on mfold, it is possible to predict the free energy of the two states in equilibrium, respectively G = −10.55 kcal/mol for the "off-state" and G = −10.47 kcal/mol for the "on-state". Comparison of these values indicates that the "off-state" is thermodynamically more stable than the "on-state" at 37 °C (additionally, a correction of 0.48 kcal/mol has to be taken into account for the free energy value of the "off-state" because of the stacking of the fluorophore and quencher). [2] The conformational free energy parameters allow for the determination of the equilibrium constant K s (switching constant) with a value of K s 37 °C = 0.40. As previously demonstrated, a K s value in the range of 0.2-1 ensures the best trade-off between signal gain (optimal al low K s ) and DNA binding affinity (optimal at high K s ), thus endowing the DNA nanoswitch with the best-performing sensing features. The binding curve for NF-B and the relative dissociation constant K d can then be obtained through a titration experiment by monitoring the change in fluorescence intensity of the DNA nanoswitch as the thermodynamic equilibrium shifts towards the "on-state" conformation, driven by binding to NF-B. For sequential additions of NF-B in the concentration range of 0.5-250 nM to a solution of 10 nM NF-B-switch, the binding curve and the corresponding fluorescence emission spectra obtained are as shown in Figure S2 . B upon titration with NF-B. The increase in the extent of binding between NF-B and its target shifts the NF-B-switch towards the "on-state" conformation, in which the fluorophore Quasar 670 results set apart from the BHQ and its emission is restored.
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The above binding curve was obtained by plotting fluorescence intensities expressed as signal gain percentage against concentration of NF-B. Signal gain values (SG%) are calculated from enhancements in the fluorescence intensity achieved upon addition of NF-B to an aqueous solution 10 nM NF-B-switch and expressed as a percentage relative to the initial background fluorescence (intrinsic fluorescence emission of the "off-state"). As only one of the DNA conformers -the "on-state" -can bind to NF-B, titration data were analyzed according to a Langmuir-type binding process combined with a conformational switch equilibrium, which results in the following equation:
where m is SG% max, and K app is the apparent dissociation constant and n is a coefficient.
K app is defined as follows:
As reported in the main text, a K app = 66 ± 4 nM was obtained. Accordingly, K d int , which is the intrinsic dissociation constant of the binding-competent state, is 19 nM. Finally, it is noted that the above calculations and values are expressed for NF-B as dimeric protein. NF-B is naturally present in the cellular environment and binds to the DNA target region as either p50/p50 homo-or p50/p65 heterodimer. [3] To have a reliable negative control system, we also designed a DNA nanostructure featuring conformation and background fluorescence compatibility with the NF-B-switch, yet not displaying any NF-B binding motif along the strand. Its sequence is 5′-[Quasar670]-
The fluorescence
properties of this DNA construct are reported in Figure 1b in the main text. The structure similarity with the NF-B-switch ensures comparable behavior with regards to cellular internalization and trafficking. that NF-B imaging and sensing is representative of cells under normal metabolic conditions. We ascribe these findings to the fact that the final intracellular concentration of the active NF-B-switch after transfection and endosomal escape, a process that, for lipid nanoparticle-mediated siRNA delivery, is reported to be no more efficient than 1-2% [7] is low enough not to induce any significant interference to the cellular metabolism. Affinity competition for NF-B between the DNA nanoswitch and the natural binding site located on genomic DNA might also take place. This may prompt the two respective NF-B/DNA complexes to undergo a dynamic equilibrium, which ultimately prevents poisonous sequestering of available active TF. We eventually envision that higher transfection doses and different experimental conditions might be investigated to study potential therapeutic actions and TF-targeting-mediated biological interference. imaged over many cycles. As the density of the activated fluorophores is very low, the blinking molecules can be readily separated from one another, and each individual fluorophore can be localized with high accuracy beyond the diffraction-limited resolution. Iterating this procedure over multiple cycles of activation allows for the reconstruction of a super-resolved STORM image. [4] Cyanine dyes and structurally similar molecules have emerged as one of the best-performing class of STORM fluorophores in light of their reversible photoswitching mechanism. [5] As two specific fluorophores can work in concert as an activator-reporter pair, the development of photoswitchable probes with distinct colors (e.g., different activators coupled to the same reporter) has paved the way to multi-channel (multi-color) STORM acquisition. [6] This naturally allows for superresolved co-localization analysis upon choice of complementary combinations of activator-reporter probes.
S6
In this study, we followed the cellular internalization pathway of the DNA nanoswitch using a NF- 
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Section S8. Detection of siRNA-Mediated Silencing of NF-B Expression Using Combined Immunostaining-Flow Cytometry
To confirm the effect of the siRNA-mediated silencing of NF-B, we performed the same RNAi experiment as described in the Experimental Section but used an antibody-based labeling approach to analyze samples by flow cytometry. This is also important for validating, through an independent technique, the results obtained for the real-time monitoring of the magnitude of the siRNA treatment using the NF-B-switch as sensing probe. To do so, PC3 cells, approximately 50,000, were seeded in 24-well culture plates, followed by addition of 0. Figure S8 , which shows consistencies with the outputs registered for the NF-B-switch-based siRNA experiment in the main text ( Figure 6 ). 
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